A benzophenone-based photocaging strategy for the N7 position of guanosine.
The selective modification of nucleobases with photolabile caging groups provides one of the most versatile strategies to study and control the processes and interactions of nucleic acids. Numerous exocyclic and ring positions of nucleobases have been targeted, but all are formally substituting a hydrogen atom with a photo-caging group. Nature, however, also explicitly uses ring nitrogen methylation, such as m7G and m1A, to change the electronic structure and properties of RNA and control biomolecular interactions essential for translation and turnover. We report that aryl ketones such as benzophenone and α-hydroxyalkyl ketone are photolabile caging groups if installed at the N7 position of guanosine or the N1 position of adenosine. Common photo-caging groups derived from the ortho-nitrobenzyl moiety were not suitable for these positions. Both chemical and enzymatic methods for site-specific modification of N7G in nucleosides, dinucleotides and RNA were developed, opening the door to studying the molecular interactions of m7G and m1A with spatio-temporal control.